The paper describes a compact electron beam source ELVI-200/2 with average electron energy of 200 keV. The source operates with pulse power up to 2 MW under average power not higher than 2 kW, pulse duration 0.2÷ 2 mks, and repetition rate up to 5 kHz. The electron beam is extracted through aluminium -beryllium alloy foil. The pulse duration and repetition rate can be changed from control desk. High-voltage generator for the source with output voltage up to 220 kV is realized using the voltagedoubling circuit which consists of 30 sections. The insulation type -gas, SF 6 under pressure of 8 atm. The cooling of the foil supporting tubes is provided by a water -alcohol mixture from an independent source.
INTRODUCTION
Rapid development of radiation technology on the base of electron beams in the last quarter of XXth century had promoted creation at BINP a series of electron accelerators, both continuous (type ELV [1] ), and pulse (ELIT [2] , ILU [3] ). In a number of cases the pulse electron beams proved to be more preferred in comparison with continuous ones [4] . Sometimes there is a need of compact sources of electron beam. A compact pulse electron source to be created for the radiation technology is described below. Sort of insulation -gas, SF 6 under pressure of 8 atm.
TECHNICAL CHARACTERISTICS
Foil cooling -by air, cooling of supporting tubes -by water -alcohol mixture from an independent source.
DESIGN OF ELECTRON BEAM SOURCE
The design of high-voltage generator (HVG) and electron beam source is shown in Fig. 1 . High voltage generator converts the alternating voltage with frequency of 1 kHz into a direct voltage using the full-wave rectifier and the single-phase transformer. The feeding voltage Figure 1 : Electron accelerator. 1 -primary winding; 2 -input of primary winding; 3 -section of a secondary winding; 4 -magnetic circuit; 5 -high-voltage electrode; 6 -accelerating tube; 7 -electron gun power supply and control unit; 8 -isolating transformer for power transfer; 9 -loop couplers; 10 -cathode-grid unit; 11 -focusing electrode; 12 -insulator; 13 -potential divider; 14 -a water-cooled jacket; 15 -high pressure vessel; 16 -scanning horn; 17 -beam window; 18 -ion pump.
is supplied to the primary winding of the transformer 1 through input 2. The HVG rectifier comprises 30 rectifying sections connected in series. The primary winding and a column formed by rectifying sections are installed coaxially on the magnetic circuit core 4. The magnetic circuit is made twisted from the electrical steel (type 3421), thickness of 0.15 mm. It is impregnated with epoxy compound. The primary winding is made coneshaped to reduce leakage inductance. The magnetic circuit and the primary winding are covered by the shield to protect the primary winding in case of possible breakdowns of high-voltage insulation. The high-voltage part of a secondary winding is ended by a high-voltage electrode 5 with the radius of curvature providing rather low working gradients of electric field tension. The highvoltage electrode is connected to the accelerating tube (AT) 6 through the electron gun power supply and control unit (GCU) 7. The GCU is fed through the isolating transformer 8. The control voltage pulse is transmitted through the loop coupler 9 or fiber bundle. The cathodegrid unit 10 fed from GCU and focusing electrodes 11 are installed inside the accelerating tube. The focusing electrodes 11 form the electron beam and protect the ceramic insulators 12 from the charged particles. The potential divider 13 is placed on the outer side of the accelerating tube. It provides the uniform voltage distribution along the accelerating tube and takes away the charge of the electrons that hits the focusing electrodes 11. The protective spark gaps are connected to the rings of the divider protect accelerating tube from energy liberation at breakdowns. The water cooling jacket 14 removes heat from the transformer and other components. All units of source are placed inside high pressure vessel 15.
The electron beam has an elongated form at the output of the accelerator due to focusing by quadruple lens. This beam is directed into the scanning horn 16 having beam window 17 made of aluminium-berillium alloy AB. The foil is cooled by air. It is supported from its vacuum side by the tubes (cooled by independent water -alcohol mixture cooling system) to reduce the operating temperature in it. The chosen width of tubes provides transparency for beam passage not worse than 90 %. The pumping of the accelerating tube and scanning horn is carried out by ion pump 18. The Figures 2-3 show HVG and sections of secondary winding combined with rectifiers.
DESCRIPTION OF ELECTRON BEAM SOURCE FUNCTIONING
The block diagram of the electron beam source is presented in Fig. 4 The power supply to GCU is applied from the 50/400 Hz inverter I2 (GCUPS) through the insulating transformer, and control signals -through the coupling loops or fiber bundle from the pulse generator (PG) and trigger unit (TU). Trigger pulses are applied to GCU under conditions that power is applied both to the rectifier and GCU and the ion pump current does not exceed 100 mkA, L-lens is switched on, with the presence of cooling and operation of blocking sets. The power supply units of the lens (PSUL) and ion pump (Ion Pump PSU) provide the feeding of the lens and ion pump. Ion pump current is applied to the control unit and signal unit circuits. If the current value exceeds the allowable one, the control unit cuts the power supply.
TEST RESULTS
The electron beam source was repeatedly successfully tested on voltage up to 220 kV, current up to 10 A, pulse duration 0.2÷2 mks, average power in beam up to 2 kW and test duration over the range one hour. The system of next breakdown protection operated safely.
CONCLUSION
Thus there has been created the compact pulse electron beam source with energy of 200 keV. The source operates with pulse power up to 2 MW under average power 2 kW. It can be used both in industry and for science investigations.
